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TITLE OF THE INVENTION 

FAN MOTOR AND MICROWAVE OVEN HAVING THE SAME 



CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2003-210, filed 
January 3, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates, in general, to a fan motor and a microwave oven 
equipped with the fan motor and, more particularly, to a fan motor having a simple construction 
and a microwave oven with the fan motor. 

2. Description of the Related Art 

[0003] A microwave oven is an appliance that heats and/or cooks food placed in its cooking 
cavity using high-frequency electromagnetic waves generated by the oscillation of a magnetron 
installed in an electrical device cavity of the microwave oven. That is, during a cooking process, 
the magnetron installed in the electrical device cavity radiates high-frequency electromagnetic 
waves, so-called "microwaves," into the cooking cavity. The microwaves penetrate the food to 
repeatedly change the molecular arrangement of water laden in the food, thus causing the 
molecules of water to vibrate and generate frictional heat within the food to cook the food. 

[0004] The microwave oven is partitioned into the electrical device cavity and the cooking 
cavity. Several electrical devices, including the magnetron that generates the microwaves, are 
installed in the electrical device cavity. Food to be cooked is placed in the cooking cavity. 

[0005] A blowing unit is also installed in the electrical device cavity. The blowing unit 
removes heat generated by operation of the electrical devices, such as the magnetron, and 
discharges food odors and smoke generated during the cooking process outside the microwave 
oven. 
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[0006] Thus, when the blowing unit operates, air is fed into the electrical device cavity to cool 
the electrical devices in the electrical device cavity. After the air cools the electrical devices, the 
air passes through the cooking cavity to discharge food odors and smoke generated while 
cooking to the exterior of the microwave oven. 

[0007] Generally, the blowing unit includes a fan motor and a blowing fan that is driven by the 
fan motor. The fan motor has a stator, a rotor that rotates by electromagnetic interaction with 
the stator, and a rotating shaft that rotates with the rotor to rotate the blowing fan. 

[0008] The rotating shaft is inserted into the rotor to with the rotor, and extends from both 
ends of the rotor. The blowing fan is mounted to an end of the rotating shaft. When the blowing 
fan is rotated by the fan motor, the electrical device cavity is cooled and the cooking cavity is 
ventilated. 

[0009] Brackets are mounted to front and rear surfaces of the stator so that both ends of the 
rotating shaft rotate on a fixed axis when the rotating shaft passing through the rotor rotates with 
the rotor. Each bracket has a through hole so that the rotating shaft passes through the bracket. 
Thus, the rotating shaft is rotatably held by the brackets. 

[0010] The rotating shaft of the conventional fan motor has a length sufficient for the rotating 
shaft to be held by the brackets, which are mounted to the stator such that one of the brackets 
is positioned in front of the rotor and the other bracket is positioned in back of the rotor to allow 
the rotating shaft to rotate on a fixed axis. Thus, the number of components of the fan motor is 
increased, which increases the manufacturing cost and time, thereby increasing the cost of the 
microwave oven having the conventional fan motor. 

SUMMARY OF THE INVENTION 

[0011] It is an aspect of the present invention to provide a fan motor having a simple 
construction and a microwave oven with the fan motor. 

[0012] Additional aspects and/or advantages of the invention will be set forth in part in the 
description that follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0013] To achieve the above and/or other aspects of the present invention, there is provided 
a fan motor, including a stator; a rotor surrounded by the stator; a rotating shaft inserted into the 
rotor that rotates with the rotor, the rotating shaft extending from both ends of the rotor; a 
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support unit mounted to a front of the stator, and having a through hole to receive the rotating 
shaft; and a bearing inserted in the through hole of the support unit to rotatably hold the rotating 
shaft passing through the bearing, a front part of the bearing extending outwardly from the 
through hole of the support unit by a predetermined length to rotate both ends of the rotating 
shaft on a fixed axis. 

[0014] The bearing has a rear part and the support unit has a boss that integrally and 
rearwardly extends from an edge of the through hole by a predetermined length, with the rear 
part of the bearing being set in the boss. 

[001 5] A stopper fits over an insert groove formed around an outer surface of the rotating 
shaft in front of the bearing to prevent the rotor and the rotating shaft from being rearwardly 
removed from the stator. 

[0016] The stopper has a semi-circular cross-section, and has, at an inner circumference 
thereof, a plurality of locking projections that engage the insert groove to hold the stopper within 
the insert groove. 

[0017] A depressed seat is provided around the through hole of the support unit, and an oil 
absorption member soaked with oil is seated in the depressed seat to feed oil into the bearing. 

[0018] An oil cap covers the depressed seat to prevent exposure of the oil absorption 
member to an exterior or the stator. 

[0019] To achieve the above and/or other aspects of the present invention, there is provided 
a microwave oven having a cabinet to define an external appearance of the microwave oven; a 
cooking cavity and an electrical device cavity within the cabinet; a blowing fan installed in the 
electrical device cavity; and a fan motor to rotate the blowing fan, the fan motor comprising a 
stator; a rotor surrounded by the stator; a rotating shaft inserted into the rotor that rotates with 
the rotor, the rotating shaft extending from both ends of the rotor; a support unit mounted to a 
front of the stator, and having a through hole to receive the rotating shaft; and a bearing inserted 
in the through hole of the support unit to rotatably hold the rotating shaft passing through the 
bearing, a front part of the bearing extending outwardly from the through hole of the support unit 
by a predetermined length to rotate both ends of the rotating shaft on a fixed axis. 

[0020] To achieve the above and/or other aspects according to the present invention, there is 
provided a blowing unit, including a fan housing; a fan mounted to a side of the fan housing; and 
a fan motor to rotate the fan, the fan motor being mounted to another side of the fan housing 
and comprising, a stator, a rotor surrounded by the stator, a rotating shaft inserted into the rotor 
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that rotates with the rotor, the rotating shaft extending from both ends of the rotor, a support unit 
mounted to a front of the stator, and having a through hole to receive the rotating shaft, and a 
bearing inserted in the through hole of the support unit to rotatably hold the rotating shaft 
passing through the bearing, a front part of the bearing extending outwardly from the through 
hole of the support unit by a predetermined length to rotate both ends of the rotating shaft on a 
fixed axis. 

[0021] These together with other aspects and/or advantages that will be subsequently 
apparent, reside in the details of construction and operation as more fully hereinafter described 
and claimed, reference being had to the accompanying drawings forming a part thereof, wherein 
like numerals refer to like parts throughout. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the preferred embodiments, 
taken in conjunction with the accompanying drawings, of which: 

FIG. 1 is an exploded perspective view of a microwave oven having a blowing unit with a 
fan motor, according to an embodiment of the present invention; 

FIG. 2 is an exploded perspective view of the blowing unit illustrated in FIG. 1; 

FIG. 3 is an exploded perspective view of the fan motor illustrated in FIG. 2; 

FIG. 4 is a rear perspective view illustrating a support unit for supporting a rotating shaft 
that is included in the fan motor of FIG. 3; and 

FIG. 5 is an enlarged perspective view illustrating a stopper that fits over the rotating 
shaft of the fan motor of FIG. 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0023] Hereinafter, embodiments of the present invention will be described in detail with 
reference to the attached drawings, wherein the like reference numerals refer to the like 
elements throughout. The present invention may, however, be embodied in many different 
forms and should not be construed as being limited to the embodiments set forth herein; rather, 
these embodiments are provided so that the present disclosure will be thorough and complete, 
and will fully convey the concept of the invention to those skilled in the art. 
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[0024] FIG. 1 is an exploded perspective view of a microwave oven having a blowing unit 
with a fan motor, according to an embodiment of the present invention. FIG. 2 is an exploded 
perspective view of the blowing unit illustrated in FIG. 1. 

[0025] As illustrated in FIG. 1 , the microwave oven according to the present invention 
includes a cabinet 1 that defines an external appearance of the microwave oven. The cabinet 1 
is partitioned into an electrical device cavity 2 and a cooking cavity 3. A control panel 4 is 
mounted to a front of the electrical device cavity 2. A door 5 is mounted to a front of the cooking 
cavity 3. 

[0026] Several electrical devices, including a magnetron 6 that generates microwaves and a 
blowing unit 10 for cooling the electrical devices, are installed in the electrical device cavity 2. 
The blowing unit 10 is mounted to a rear wall of the electrical device cavity 2. 

[0027] A plurality of perforations 7 are provided in the rear wall of the electrical device cavity 
to feed air into the electrical device cavity 2. Further, a plurality of perforations 8 and 9 are 
provided in the sidewalls of the cooking cavity 3, so that air fed into the electrical device cavity 2 
by the blowing unit 10 circulates through the cooking cavity 3. 

[0028] Thus, when the microwave oven operates, food placed in the cooking cavity 3 is 
cooked by microwaves radiated from the magnetron 6. Simultaneously, the blowing unit 10 
feeds air into the electrical device cavity 2 through the perforations 7. After air fed into the 
electrical device cavity 2 cools the electrical devices, the air passes through the cooking cavity 3 
through the perforations 8 and 9, thus forcibly discharging gas and odors produced from food 
during the cooking process from the cooking cavity 3 to the exterior of the microwave oven. 

[0029] As illustrated in FIG. 2, the blowing unit 10 includes a fan housing 11, a fan motor 20, 
and a blowing fan 12. The fan housing 11 is mounted to the rear wall of the electrical device 
cavity 2. The fan motor 20 is mounted to the fan housing 11 . The blowing fan 12 is operated by 
the fan motor 20. In the embodiment shown in FIG. 2, the fan motor 20 is mounted to the fan 
housing 11 using a plurality of screws 13, for example. 

[0030] Thus, when the fan motor 20 operates, the blowing fan 12 mounted to the fan motor 
20 rotates, so that air is fed into the electrical device cavity 2 through the perforations 7. 

[0031] The fan motor according to the embodiment of the present invention is described 
below, with reference to FIGs. 3 through 5. 



5 



[0032] FIG. 3 is an exploded perspective view of the fan motor 20. As illustrated in FIG. 3, 
the fan motor 20 of the present invention includes a stator 21, a rotor 25, and a rotating shaft 26. 

[0033] The stator 21 has a coil 22 to which an electric current is applied, and a core 23 that 
passes through the coil 22 and has a rectangular cross-section. When an electric current is 
applied to the coil 22, a magnetic field is formed at the core 23 to rotate the rotor 25. An 
opening 24 is provided on the core 23 with an outer diameter that is slightly larger than that of 
the rotor 25, thus allowing the rotor 25 to be rotatably set in the core 23. 

[0034] The rotor 25 has a cylindrical shape. The rotating shaft 26 is inserted into a center of 
the rotor 25 to rotate with the rotor 25. A front part 26a of the rotating shaft 26 forwardly 
extends from the rotor 25 toward the stator, while a rear part 26b of the rotating shaft 26 
rearwardly extends from the rotor 25. The rotating shaft 26 is inserted into the rotor 25 such 
that the front part 26a is longer than the rear part 26b. The blowing fan 12 (FIG. 2) is rotatably 
mounted to an end of the front part 26a. 

[0035] A support unit 27 is attached to the core 23 at a front surface of the stator 21 to 
support the front part 26a of the rotating shaft 26. The support unit 27 has at its center a 
through hole 28 through which the rotating shaft 26 passes. A depressed seat 29 having a 
predetermined diameter is provided around the through hole 28. 

[0036] An oilless bearing 32 is installed in the through hole 28 of the support unit 27 to 
rotatably hold the front part 26a of the rotating shaft 26. An annular oil absorption member 33 
soaked with oil and an oil cap 34 for covering the oil absorption member 33 are seated in the 
depressed seat 29. 

[0037] Thus, oil present in the oil absorption member 33 flows along an edge of the 
depressed seat 29 and is fed into the bearing 32, thus allowing the rotating shaft 26 to smoothly 
rotate in the bearing 32. 

[0038] The bearing 32 has a larger diameter part 32a and a smaller diameter part 32b. The 
larger diameter part 32a is larger in its outer diameter than the smaller diameter part 32b, and 
defines the front part of the bearing 32. The smaller diameter part 32b, which is integrated with 
the larger diameter part 32a to form a single unit, is smaller in its outer diameter than the larger 
diameter part 32a, and defines the rear part of the bearing 32. The larger diameter part 32a 
interfaces with the smaller diameter part 32b through a hole 32c having a predetermined 
diameter. The smaller diameter part 32b is inserted into the through hole 28 of the support unit 
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27 and the larger diameter part 32a is forwardly projected from the support unit 27. Further, the 
front part 26a of the rotating shaft 26 is rotatably inserted into the hole 32c of the bearing 32. 

[0039] The rotating shaft 26 is slightly smaller in diameter than the hole 32c of the bearing 32 
so that the rotating shaft 26 tightly fits into the bearing 32, thus allowing the rotating shaft 26 to 
rotate on a fixed axis. 

[0040] Further, a stopper 35 fits over the front part 26a of the rotating shaft 26 to prevent the 
rotating shaft 26 and the rotor 25 from being rearwardly removed from the stator 21. The 
construction of the stopper 35 is described below, with reference to FIG. 5. 

[0041] FIG. 4 is a rear perspective view illustrating the support unit 27 for supporting the 
rotating shaft 26. As illustrated in FIG. 4, a boss 30 is integrally mounted to a rear surface of the 
support unit 27 to rearwardly extend from an edge of the through hole 28 of the support unit 27. 
Two screw holes 31 are provided at both sides of the support unit 27 to attach the support unit 
27 to the core 23 of the stator 21 through the screw holes 31 . 

[0042] Because the bearing 32 is arranged such that the smaller diameter part 32b forming 
the rear part of the bearing 32 is set in the boss 30, the bearing 32 has a length sufficient for 
placement in the boss 30. The bearing 32 supports the rotating shaft 26 to allow the rotating 
shaft 26 to rotate on a fixed axis. 

[0043] FIG. 5 is an enlarged perspective view illustrating the stopper 35 that fits over the 
rotating shaft 26 of the fan motor 20. As illustrated in FIG. 5, the stopper 35 fits over the front 
part 26a of the rotating shaft 26, thus preventing the rotating shaft 26, which is rotatably inserted 
into the hole 32c of the bearing 32, from being rearwardly removed from the stator 21 . 

[0044] The stopper 35 has a semi-circular cross-section, and has along its inner 
circumference a plurality of locking projections 35a. Further, an insert groove 36 is formed on 
the front part 26a of the rotating shaft 26 in front of the larger diameter part 32a of the bearing 
32 so that the stopper 35 fits over the insert groove 36. 

[0045] Thus, when the stopper 35 is pressed down with respect to the insert groove 36, the 
stopper 35 elastically widens while the locking projections 35a of the stopper 35 engage the 
insert groove 36 such that the stopper 35 fits over the insert groove 36. When the stopper 35 
fits over the insert groove 36, the stopper 35 engages the larger diameter part 32a of the 
bearing 32, thus preventing the front part 26a of the rotating shaft 26 from being rearwardly 
removed from the stator 21 . 
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[0046] When the fan motor 20 of the present invention operates, the rotor 25 rotates with the 
rotating shaft 26 by electromagnetic interaction between the stator 21 and the rotor 25. The 
blowing fan 12 mounted to the front part 26a of the rotating shaft 26 also rotates, thus drawing 
exterior air into the electrical device cavity 2. 

[0047] As is apparent from the above description, the present invention provides a fan motor 
20 and a microwave oven equipped with the fan motor 20, which is designed such that a 
rotating shaft 26 of the fan motor 20 is supported to rotate on a fixed axis by a support unit 27 
mounted to a front of a stator 21 , and a bearing 32 is inserted into a center of the support unit 
27. The simple construction of the fan motor 20 reduces the manufacturing cost of the fan 
motor 20 and the microwave oven equipped with the fan motor 20. 

[0048] Although an embodiment of the present invention has been shown and described, it 
will be appreciated by those skilled in the art that changes may be made in this embodiment 
without departing from the principles and spirit of the invention, the scope of which is defined in 
the claims and their equivalents. 
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